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Abstract 
The paper studies the subject of exploiting GIS technology to support regional e-undertakings. The paper has been drawn up on 
the basis of a research conducted by team of the authors from the district of Częstochowa. The research resulted in elaboration of 
the concept of Regional Business Spatial Community (RBSC). The authors propose the establishment of e-community using 
Geographic Information Systems (GIS) accessible via the Cloud Computing infrastructure enhanced with online community 
software. The research reveal that the most predestinated unit for the role of a coordinator of the proposed undertaking is the 
Office of the City of Częstochowa having adequate legal standing, experience and authority coupled with the proper GIS 
software. The supportive role of domain experts has been reserved to the scientists from the Częstochowa University of 
Technology. There are also other organizations that should take part in the project – the companies supplying utilities for the City 
of Częstochowa. The aim of the project is an elaboration of comprehensive software platform facilitating the public utility 
infrastructure investments in the city. The project encompasses choosing and preparing the proper ICT tools for RBSC, 
elaboration of the procedures of needed investments and indicating rules of  sharing the GIS software and spatial information 
among the stakeholders. 
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1. Introduction 
In today's economy, local government units play an increasingly active role. They can initiate various economic 
or social projects, that in effect might turn into commercial activities. Local government authorities can also support 
stakeholders who intend to develop activities on the territory under their jurisdiction. 
Moreover there exists competition for foreign and domestic investments between local governments1. Special 
investment zones are created along with communication infrastructure to attract the appropriate investors.  
The functioning of local administration institutions differs from business companies. These institutions are non-
profit organizations however they should act in accordance with the principles of economy and respecting the 
equality of business entities in legal terms. The aforementioned administration institutions are intended to build the 
proper infrastructure that facilitates taking-up economic initiatives of the business companies. Among the priorities 
of the management boards in administration institutions is space management that encompasses i.a.: creation of 
urban zones, building transport and communication routes along with the full infrastructure, including information 
and communication technology (ICT), energy, transport, water and sanitation, organizing public transport and 
prevention of public security. 
For these purposes the Geographic Information Systems (GIS) are exploited. They are used to describe the 
current state of the territorial entities as well as for planning various future undertakings.  The increased availability 
and use of GIS technology matched by the possibility of integration with other ICT tools, offers a new range of 
opportunities. There is increasing interest in the use of GIS based decision support systems in public utilities 
infrastructure management2, 3.  
One of the very promising opportunities is the possibility of creating different kinds of communities organized 
around GIS4,5 with the aim to support undertaking the e-entrepreneurship ventures. The analysis of the 
aforementioned issues has led the authors to undertake research efforts aimed at highlighting the possibilities of 
creating regional e-communities on the basis of spatial tools (GIS technology). 
The purpose of the paper is to formulate the proposition of organizing Regional Spatial Business Community6 
(RBSC) which could undertake investments in the territory of Czestochowa city. A proposed software platform for 
the e-community should be based of Geographic Information Systems already being in use by local authorities and 
the web and cloud technologies which allow to create closed communities of users who are responsible for taking 
decisions on the municipal investments in infrastructure. This elaboration is based on the authors’ preliminary 
research on the subject and the discussions with the representatives of the local administration of the City of 
Czestochowa. 
 
2. The specificity of regional e-entrepreneurship 
The concept of e-entrepreneurship is usually associated with small and medium companies which face the 
challenge of globalization by cooperation and competition on electronic markets. However e-entrepreneurship is not 
limited to strictly commercial businesses which are operated solely to make money for those who invest in it. 
The area of electronic business and electronic commerce also touches public administration, and public-benefit 
corporations which operate on a regional or local level. The administration and public-benefit corporations play 
significant role in the regional infrastructure development, which is crucial for promoting and sustaining regional 
economic growth, trade, investments, and contributes to improved social conditions.  
In the recent years regional institutions increasingly exploit the power of Internet to speed up the local 
development and to achieve high positive and significant effects on the economy and social life. Regarding the 
taxonomy of e-business the regional institutions interact with one another using the A2A (Administration to 
Administration) model, communicate and exchange classified information through dedicated portals. They also 
perform B2A interaction which covers all transactions that are carried out between businesses and administration 
bodies using the Internet. An example of a B2A model, can be for example a software company that provides round 
the clock public access to administration services for asset management, emergency response, planning, licensing 
etc7. The B2A model can be also considered on a level of communication between public-benefit corporations 
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(which are usually private companies) and public administration. Another important interaction is A2B -  an 
electronic means of providing business-specific  information such as policies, regulations directly to the business. A 
typical example of the A2B category are e-procurement and e-tendering portals that enable private companies to bid 
for government-led projects such as road construction or urban renewal investments. 
Public-benefit corporations such as gas, water or electricity suppliers, have to cooperate in comprehensive 
planning of investments which require agreements of many contributors. Undertaking particular types of 
development (e.g. upgrading an old road to current design standards, gas pipeline construction or renovation and 
change of use of existing buildings) needs preliminary enquiries about construction restrictions and the plans of 
spatial development for the considered area.  
In the recent years there is a strong focus on sustainable development processes and practices that balance 
economic growth and infrastructural investments with improved environmental performance, while expanding 
opportunities for all segments of the community.  
The communities of regional entrepreneurs can benefit from knowledge exchange by using intelligent web-based 
spatial tools. The role of community is to provide an informed opinion so investors can evaluate prospects before 
resources are committed. Creating e-communities of entrepreneurs focused on regional development can boost the 
economic growth. 
3. Spatial tools 
Investments in infrastructure are made within a defined geographic and public space. The public space comprises 
entities, who are or intend to be involved in infrastructure projects. The entities formulate teams among one another 
which create e-communities. In the framework of the above-mentioned space the relations are built between the 
involved stakeholders. Together they define the procedures of the undertaken investments. The considered 
communities can be closed, semi-open or open. Moreover there can be many different communities functioning 
separately or collaborating. 
The geographic space is associated with the physical location of undertaken activities. Under legal regulations, 
every infrastructural investment must be registered and mapped in the appropriate GIS which is under control of 
particular public administration unit. 
The infrastructure investment can be inspired by local government institution or by any economic entity as 
commercial undertaking. 
The GIS can be used to describe the considered spaces. Contemporary GIS tools consist of three main 
components: system engine, spatial databases and visualization module. The continuous development of the 
considered tools implies their independence and modular character. Each of the components can be designed by 
different supplier. 
The system engine is usually provided by GIS software company. However the tools of data integration and 
analysis can come from other sources. Generally the main GIS software services can be differentiated which enable: 
an access and operations on spatial databases and main spatial data processing procedures. 
 Modern GISs are increasingly coupled with data analysis and spatial simulation tools. The main GIS extensions 
are i.e.: intelligent map technology, augmented reality, statistic spatial analysis or 3D and 4D (regarding time factor) 
technologies. In traditional GIS the data bases were provided by software creator. Currently it is not possible. The 
modelled environment is characterized by high dynamics.   
The primary data are collected by many different entities within their respective areas of responsibility. Moreover 
the diversity of spatial data and the types of events that should be registered in GIS databases increases. Apart from 
data acquired by remote sensing methods, many other types of data can be stored i.e.: textual data provided by 
specific research, administrative and cadastral and economic data gathered by commercial companies. The data in 
GIS systems can be vector, raster (representing maps), numerical (economic data), document of various formats.  
Another issue is the technology to access spatial data. Currently the organizations move away from storing data 
in local computers. More and more data is accessible by mobile devices through wide area networks (mainly 
Internet). The popularity of spatial data storage in common Cloud Computing platform increases8. Part of the spatial 
data is publicly available, however there are also data provided on a commercial basis with the respect to property 
rights of their owners. 
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Visualization module is responsible for presenting maps. The maps can be either static or dynamic. Static maps 
enable visualization of the given environment (territory) in scale and present different layers which define how a 
GIS dataset is symbolized and labeled. Layers can be switched on and off and overlaid if needed.  
The maps can present objects in different views according to chosen criteria. Interactive maps enable creating and 
updating maps on-line in the real-time when data is registered as well as simulating certain  phenomena and 
processes. Such possibilities can facilitate estimation of planned undertakings or visualization of their progress. 
Exploitation of GIS technology depends on the possible ways of accessing them by its potential users. Currently 
GIS tools are accessible in different ways, while the most common solution is i.e. desktop GIS (accessible as a 
standalone application), local network GIS (closed application accessible in particular local area network of one 
organization), GIS in different types of devices i.e. GPS (Global Positioning System),  Internet GIS (GIS systems 
accessible on the Internet), Cloud GIS (accessible by Cloud Computing services) and dedicated GIS (tools devoted 
for special purposes with specific spatial analysis), social GIS9 (to be used by community, providing proper tools for 
collaboration and spatial information of interest). 
From the point of view of e-entrepreneurship, contemporary GIS tools may be applied in many cases, for 
example: 
 
x spatial inventory of diverse types of resources (owned and belonging to third parties); different layers can 
expose various classes of objects considering many criteria; additionally it is possible to link the objects 
with additional text descriptions available by hyperlinks; the description can be retrieved from other 
information systems. 
x integrated approach for geospatial intelligence; predictive simulation of new objects on the map ensuring 
safety and regulatory compliance; it is possible thanks to i.a. analysis for collision avoidance, estimation of 
costs of investment or analysis of influence of the planned investment on environment. 
x reserving the area for investments by manually applying objects on the map; the application of object is 
valid until the decision about approving or rejecting proposed investment; this feature can also be used to 
generate investment documentation for public authorities.  
 
Another important issue is integration of GIS with other types of information systems such as: ERP (Enterprise 
Resources Planning), BI (Business Intelligence) or CRM (Customer Relationship Management). These kinds of 
systems may exchange information resources with GIS (respecting property rights) and provide semantic 
disambiguation (consistent use of domain concepts by all the stakeholders) 
 
4. Entities of regional e-entrepreneurship 
The regional e-entrepreneurship and the RBSC create a structure which can encompass many entities 
representing different types of organizations10, 11. The RBSC expected to focus on:  
 
x Local and central government units,  
x Public-benefit institutions – suppliers of utilities such as: water, electricity, and gas, 
x Commercial companies, 
x Universities, research institutes,  
x City residents. 
 
In case of City of Częstochowa which is the context of hereby considerations on regional e-entrepreneurship, the 
Office of the City should be a leader and a coordinator of RBSC. The Office by its nature does not perform business 
functions, but is an administrative body for the citizens and entities operating in the city. However the development 
of entrepreneurship and business is also in the interest of the Office, Mayor and City Council, in their respective 
management areas on both public and private lands. The City of Częstochowa as a coordinator and owner has been 
active for years in the multiple initiatives supporting local entrepreneurship such as: Regional Development Agency 
in Częstochowa S.A., subsiding business enterprises from Regional Operative Program of the Silesian Voivodeship, 
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training for entrepreneurs, etc. 
Involvement in e-entrepreneurship could be the next initiative of the Office of the City, taking into account new 
economic trends. Selected departments of the Office of the City have the potential and appropriate technological 
solutions to establish and maintain the RBSC and support regional e-entrepreneurship. One of the leading units in 
this area is the Office of Geodesy and Cartography which, among others has the system called Geoportal of 
Inhabitants – see figure 1. The Geoportal could constitute the technological basis for the future solutions aiming at 
creating local business e-community. The system enables its users external and internal access to public data sources 
related to geographic space and thus contributes to the development of the information society by positive influence 






















Fig. 1. Sample view of Geoportal 
Source: http://e.czestochowa.pl/ 
 
The organizational units of the Office of the City are the sources of data for the system. Integrated data gathered 
in the system are published via the local area network for the local government officials and also – by the Internet – 
for external users – the internauts. The units of government administration directly do not benefit nor participate in 
RBSC. However it is worth to notice that in some matters falling outside the competence of the Office of the City it 
is necessary to consult and involve the Department of the Silesian Province Office in Częstochowa. 
The most important group of beneficiaries within the regional e-entrepreneurs are the utilities corporations which 
have distributed industrial infrastructure. This infrastructure can be visible (i.e. electricity networks) or hidden 
(sewage system, water supply system). The knowledge of the topography of the terrain and location of the networks 
belonging to other institutions is essential for effective management of own infrastructure and investments planning. 
Among the potential stakeholders of this group there are: 
 
x Polish Petroleum and Gas Mining –  Gasworks of the City of Zabrze (serving the City of Częstochowa), 
x TAURON Distribution – a company dealing with electricity distribution, 
x The Water and Sewer Company of the Częstochowa District Inc., 
x Silesian Water Facilities Management in Katowice – Branch in Częstochowa, 
x Fortum Inc.– Heating Plant Częstochowa.  
 
The entities mentioned above were the subjects of a pilot study concerning the membership in RBSC. The study 
993 Dorota Jelonek et al. /  Procedia Computer Science  65 ( 2015 )  988 – 995 
has shown that technological and organizational potential of these enterprises provide them with the possibility of 
practical implementation of the concept of regional e-entrepreneurship. The surveyed organizations recognize real 
benefits in becoming a part of the community. The other companies in the territory of the City of Częstochowa also 
become potential beneficiaries of the proposed solution because they use the considered infrastructure in their day-
to-day functioning. Joining the RBSC can be particularly useful in planning of investments, 
construction of facilities for business activities, etc.  
Designing of the regional e-entrepreneurship, supervision over the implementation of RBSC and the development 
of the city and the district cannot be done without participation of scientific and research institutions. The natural 
partners in this area are public institutions of higher education located in the city. A leading institution with a clear 
potential for research excellence in this area is the Częstochowa University of Technology. Involvement of the 
University in this initiative, ensures the desired functionality, development of e-entrepreneurship therefore in effect 
it is beneficiary to all the stakeholders of RBSC. 
There are the city inhabitants at the end of the chain of benefits from the regional e-entrepreneurship. Within the 
powers conferred on them, the inhabitants can use the system by Internet and avoid the visits in the Office when it is 
not absolutely necessary.  
Besides , the regional e-entrepreneurship influences the economic attractiveness of the city and can contribute to 
new investments thus increasing employment. The described initiative can also indirectly influence the safety of the 
city residents (understood in many contexts). 
5. Proposition of exploiting the spatial tools 
The markets of utilities in Central-Eastern Europe currently undergo important transformations. A 
distinction can be made between: demonopolization, decentralization of particular markets. In effect there are many 
entities on the markets which construct their own infrastructural networks.  
Location of the networks are regulated by relevant legislation, and some kinds of networks should be planned 
with a minimum horizontal or vertical distance from each other. 
For over a decade, despite the infrastructural record keeping and using GIS, not all the elements of utilities 
networks have been identified and mapped in digital form. Apart from that not all the data in the existing GIS have 
3D format. In this context it is very important to use intelligent maps technology which enables applying objects 
directly on the maps and in the same time registering them in spatial databases in GIS tools. Moreover the 
aforementioned tool will allow for: preliminary calculation of investment, analysis of benefits and environmental 
impact. It can also indicate a sequence and time of undertakings if they cover a few utilities networks (i.e. gas and/or 
water distribution network , rain canals and storm overflows, power grid, optic fiber network). 
There are different indications for taking the infrastructure investments. Generally they may be divided into 
private, commercial, public-private  and municipal.  
Private investments usually involve choosing an area for terraced houses as well as connection of utilities. 
Commercial investments are undertaken by public utilities companies which extend their infrastructure or are 
responding to decisions of the Municipal Executive Board on the local spatial development plans. Public utilities 
companies may also undertake investments with other companies. 
Public-private investments are undertaken when commercial companies or public administration offices initiate 
some kind of undertakings. A it was mentioned before the public administration offices must not conduct any 
commercial activity, after the completion of the given investment it is managed by commercial company (the 
exception are non-commercial the investments such as building road and infrastructure leading to commercial 
district (to facilitate access to that district and the entities functioning there). 
Municipal investments are elaborated by the Municipal Executive Board and performed usually by commercial 
companies. The infrastructural investments ownership is transferred to the appropriate utility company. Although 
each investment has its own specificity it is possible to distinguish some relevant regularities as to their procedures. 
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The presented investment involves collaboration between several entities which are utilities companies,  
specialized construction companies and other organizations that may contribute to the given investment. It is 
assumed that most of the collaborating entities have different types of information systems (including GIS). 
Therefore it is worth to notice that beside the Office of the City other organizations also may have their own GIS 
software. In the table 1 the role of GIS and other ICT tools was indicated in particular stages of investment 
development. 
     Table 1. The Role of GIS and other information systems in the procedures of regional e-enterprises. 
Operation IT tools 
Op.1: The concept of 
undertaking 
GIS – inspiration based on geospatial data records 
Op.2: Description of the 
undertaking  
GIS – determining the location of investment. Other information systems, 
Internet, professional websites 
Op.3: Creating community  ICT tools 
Op.4: Location project GIS applications of the Office of the City and other companies 
Op.5: Estimation of the 
investment 
GIS – analysis of utilities interferences and other spatial analyses, spatial 
calculation, determining threats, ERP, BI, ICT tools of the community 
stakeholders  
Op.6: Visualization of the 
investment 
GIS – visualization on the map, reservation of the area. ICT tools – 
community agreements 
Op.7: Registration of the 
investment 
GIS – registration and confirmation of land reservation. Specialized  
information systems  
Op.8: Implementation of 
the project 
GIS – registration of the implementation ERP, BI. ICT tools 
Op.9: Completion of the 
investment 
GIS – notice of completion of construction works, ICT tools specialized 
information systems 
Op.10: Start-up of the 
investment 
GIS – registration of infrastructure. ERP, BI ICT tools specialized 
information systems  
     Source: Own study 
 
Looking at above procedure one can see the important role of GIS as well in preparation as in elaboration and 
registration of infrastructure investments. It should be noted that GIS not only belong to the Office of the City but 
also are in possession of other units involved in the investment. It would be convenient if all the GIS belonging to 
different stakeholders use the same data bases, spatial analysis tools and could exchange all relevant data among 
themselves. At the same time the integration with other types of information systems, particularly ERP, BI and other 
specialized IS, should facilitate capturing data about business events in a real time. The considered systems can 
constitute the source of data for specialized spatial analysis.  
The GIS alone is not enough to create the RBSC. The IT tools which support the e-community features and 
enable communication between stakeholders are inevitable. These tools will create the basis for collaboration 
framework which regulates the access to the RBSC resources, the range of collaboration and define common 
vocabulary used by all the stakeholders. 
6. Conclusions and future work 
Currently work is in progress on developing a draft of the project and encouraging partners for collaboration. It 
seems that on the technological layer the project is feasible. The Geoportal provided by the Office of the City of 
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Częstochowa along with the GIS application based on Cloud Computing and the GIS applications owned by other 
surveyed companies (potential stakeholders of RBSC) appear to be sufficient on this stage of the project. 
The main shortcoming is the lack of adequate analytic tools that could support intelligent maps. Although the 
accessible ICT tools are enough to create the proper infrastructure for future collaboration, the main obstacle seem 
to be on organizational, psychological and legal area.  
The research conducted by the authors revealed some reluctance to undertaking of joint undertakings. This can be 
caused, among other factors, by the fact that the headquarters of many companies operating on the market of 
Częstochowa are located in other cities where the Częstochowa district is perceived as a province. Therefore the 
Office of the City of Częstochowa plays a main role in the proposed undertaking. However the Office is governed 
by multiple regulations so in some situations the legal problems may appear. 
Generally it looks like GIS-based applications carry a great potential  to be unlocked and they can contribute 
significantly to the development of the region. Moreover the success implementation of the RBSC can be duplicated 
in other districts for various infrastructure investments. 
For the infrastructure undertakings it is very important which units have the access to the spatial data and in to 
what extent it can be shared with their cooperatives. The Office of the City of Częstochowa uses GIS applications on 
one hand for performing its functions and on the other hand to support the local spatial politics. A part of the digital 
maps is available on the city portal12. Potential users, such as investors, tendering companies, consultants of the 
local government and public administration offices may use the portal in accordance with the access regulations, but 
the largest data sources are available to the relevant offices of public administration. 
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